Abstract Health disparities research among gay and bisexual men has focused primarily on risk and deficits. However, a focus on resiliencies within this population may greatly benefit health promotion. We describe a pattern of resilience (internalized homophobia (IHP) resolution) over the life-course and its associations with current health outcomes. 1,541 gay and bisexual men from the Multi-Center AIDS Cohort study, an ongoing prospective study of the natural and treated histories of HIV, completed a survey about life-course events thought to be related to health. The majority of men resolved IHP over time independent of demographics. Men who resolved IHP had significantly higher odds of positive health outcomes compared to those who did not. These results provide evidence of resilience among participants that is associated with positive health outcomes. Understanding resiliencies and incorporating them into interventions may help to promote health and well-being among gay and bisexual men.
Introduction
Culturally-defined disadvantage and deficit have been dominant themes underlying research documenting health disparities among gay and bisexual men [1] [2] [3] . The design of public health interventions have paralleled this deficit-based approach in an attempt to raise levels of health among gay and bisexual men by eliminating or diminishing problematic behaviors or contexts. For example, many studies have identified substance use as a key predictor of HIV sexual risk behavior in samples of gay and bisexual men [4] [5] [6] [7] . Prevention interventions that follow from this evidence base logically attempt to reduce levels of substance use in an effort to positively impact sexual risk taking behaviors. This approach follows the traditional epidemiological process of first identifying risk factors for a negative health outcome and then attempting to diminish said outcome by eliminating or reducing those risk factors. While this approach has led to impressive strides in public health generally, and HIV prevention specifically [8] , it ignores an important part of the picture. An overwhelming focus on deficits among gay and bisexual men predisposes prevention efforts to ignore the strong body of evidence for resilience that also exists in this population [9] [10] [11] [12] ; evidence that may be just as useful, if not more useful, in designing interventions to address health disparities. In keeping with the previous example, if more information was known about how at-risk individuals avoid substance abuse, or how individuals are able to prevent substance abuse from impacting sexual risk behaviors, we may be able to incorporate these protective mechanisms into interventions designed to prevent negative health outcomes.
Resilience is defined as the ability to overcome the negative consequences that result from exposure to risk or avoidance of the negative outcomes despite such risk exposure [13] . Thus, resilience is not simply healthy development, but healthy development in the face of adversity. Trajectories of healthy development result from the presence of protective factors or protective processes that exist despite adverse conditions [14] [15] [16] . While the goal of measuring and understanding resilience has been a goal of positive psychology for the past four decades [17] , this line of research is only now being applied to the investigation of resilience among gay and bisexual men. As it is now becoming increasingly well-known, gay and bisexual men face great adversity--particularly during adolescent development--due to their sexual minority status, they may be a population well suited to the application of resilience theory. For example, in a meta-analysis of childhood victimization, Friedman et al. [18] , found that sexual minority youth were on average 3.8, 1.2, and 1.7 times more likely to experience sexual abuse, parental physical abuse, or assault at school, respectively. Further, using results from a national probability sample, Herek et al. [19] , found that one in five sexual minorities experienced a person or property crime based on their sexual orientation. In spite of pervasive exposure to adversity, there is evidence that great strengths exist among this population. For example, the presence of supportive social relationships has repeatedly been shown to lower sexual risk taking among MSM [20] [21] [22] . Similarly, positive community norms pertaining to condom use have been found to increase individual level condom use [23, 24] .
Even where there has been a lack of deliberate inquiry into resilience theory, substantial data exist to show that large numbers of gay and bisexual men are able to quit smoking [10] , to avoid stimulant drug use, or if they use, to resolve stimulant drug use careers [25] , to practice safer sex and remain HIV negative well into later life [26, 27] , or if HIV positive, to adhere to difficult medical regimens for long periods of time [28] . These findings, among many others not predictable under a deficit framework, may lend evidence which can be used in building effective interventions to improve health among gay and bisexual men. Strategies that gay and bisexual men have already devised to avoid or resolve health problems might conceivably be taught as part of interventions to support greater resiliency to poor health outcomes within broader gay and bisexual male populations. Thus, research that identifies resiliencies exhibited by gay and bisexual men may provide important clues to aid the design of interventions that will improve levels of health within this population. This paper will describe an example of resilience defined as movement towards greater health among gay and bisexual men in terms of the resolution of high levels of internalized homophobia (IHP) over the life-course. IHP is the experience of negative feelings toward oneself as result of internalizing negative messages surrounding homosexuality that are pervasive in mainstream society [29] . IHP can also be the result of direct personal attacks and gay related victimization [19, 30] . IHP has been shown to be associated with a set of health problems among gay and bisexual men including depression and anxiety [31] , eating disorders [32] , relationship problems [33] , sexual compulsivity [34] , substance use [35] , high risk sexual behaviors [36] and syndemic production (i.e. the co-occurrence or snowballing of negative psychosocial health conditions) [37] . Additionally, IHP can reasonably be considered a serious mental health problem in its own right as it directly impacts an individual's self-concept and sense of self-worth. We describe the patterns of resolution of high levels of IHP among gay and bisexual men over time and investigate the associations that this resolution has with health outcomes. We then discuss the implications of these associations for designing future health promotion models to improve health among gay and bisexual men.
Methods

Multicenter AIDS Cohort Study
Participants were enrolled in the MACS, an ongoing prospective study of the natural and treated histories of HIV infection among homosexual and bisexual men in the United States. A total of 6,972 men were recruited (4,954 in 1984-1985, 668 in 1987-1991, and 1,350 in 2001-2003) at four centers: Baltimore/Washington DC; Chicago; Los Angeles; and Pittsburgh. The study design has been described previously [38, 39] . Only methods relevant to the present substudy are presented.
MACS participants return every six months for detailed interviews, physical examinations, and collection of blood for laboratory testing and storage in a central repository. The interview includes questions about medical conditions, medical treatments, sexual behavior, illegal-drug use, and cigarette and alcohol consumption since the previous visit. MACS questionnaires are available at http://www.statepi. jhsph.edu/macs/forms.html.
Substudy
During two consecutive semiannual visits from April 1, 2008 to March 31, 2009 participants were asked to complete a retrospective survey about events throughout the life-course thought to be related to adult health outcomes [40] . All MACS participants who attended either of these two visits were eligible to take part in the substudy; of these, 87 % opted to participate. The substudy survey took approximately 30-45 min to complete and participants were compensated for their time. The study protocol was approved by the institutional review boards of each of the participating centers, their community partners, and community advisory boards. Informed consent was obtained from all participants.
Measures
Sociodemographic information (Table 1) was obtained from the MACS main study database unless otherwise noted. Age was computed from birth date to the substudy visit date. Race/ethnicity was based on self-report data collected upon entry into the study. Educational status and income were based on self-report at most recent visit. HIV serostatus was determined using an enzyme-linked immunosorbent assay with confirmatory western blot tests. Decade in which participants were first attracted to men was calculated using an individual's birthdate and selfreport of age at which this attraction was first realized.
No/low stimulant use was defined as less than monthly use of crack, methamphetamine, cocaine, and ecstasy since last visit (past 6 months) (0 = stimulant use, 1 = no/low stimulant use). No/low psychological distress was based on current Centers for Epidemiological Survey Depression Scale (CES-D), a 20 item scale referring to how you felt and behaved over the previous week, [41] score of 16 or less, Cronbach's alpha = 0.752 [42] . No/low stress was measured using an adapted version of the Urban Life Stressors Scale (ULSS) [43] which asked participants to indicate level of stress (five point Likert from ''no stress'' to ''extreme stress'') over the past 12 months related to various daily tasks/conditions (e.g. Job, finances, health, crime, etc.). Participants were coded as having low/no stress if they averaged ''no stress'' or ''a little stress'' across all 12 items, Cronbach's a = 0.964 [44] (0 = stress, 1 = no/low stress). No/low sexual compulsivity, measured based on an abbreviated version of the Compulsive Sexual Behavior Inventory [45] , was a 10 item scale asking participants to indicate how often they felt symptoms of sexual compulsion (five point Likert from ''never'' to ''very frequently'') over the past 5 years (e.g. had trouble controlling sexual urges, missed opportunities for productive and enhancing activities because of your sexual activity, etc.).
Participant were coded as having no/low sexual compulsion if they had an averaged ''never'' or ''occasionally'' experiencing compulsive behaviors across all 10 items, Cronbach's a = 0.942 (0 = compulsivity, 1 = low/no compulsivity). No intimate partner violence (IPV) was defined as no reported experiences of physical, mental or emotional abuse on 14 separate items over the past five years perpetrated by a boyfriend or other male sexual partner [46] (0 = no IPV, 1 = IPV). No unprotected anal intercourse (UAI) was defined as no reported unprotected anal intercourse with a non-main partner since last visit. No syndemic [3, 47, 48] , defined as the co-occurrence of four or more of the above mentioned positive health conditions (i.e. individuals who do not have two or more of the five negative psychosocial health problems in an individual) (0 = syndemic, 1 = no syndemic).
Early internalized homophobia (early IHP) [29] : participants were asked to retrospectively ''think about the period of time when you first realized you were attracted to other men'' and answer a 9 item scale indicating level of agreement with statements about sexuality (see Table 1 for specific items). Current internalized homophobia (current IHP): participants answered the same IHP items later in the survey in a section that specified ''think only about the past 12 months''. As the survey was designed to follow the lifecourse temporally many other questions (approximately Table 1 Nine items from the internalized homophobia scale [29] and proportion of men in the MACS (N = 1,541) who ''agreed'' or ''strongly agreed'' with each item in regards to two life stages Time 1 is retrospective reflection of ''time you first realized you were attracted to other men''. Time 2 = past 12 months 100) were asked about times between the period when respondents first realized same-sex attraction (early IHP) and current life (current IHP). Thus, respondents were not asked to directly compare their experiences of IHP, but reflected on the two time points independently. In keeping with the way the scale was originally constructed and validated, and because each of the items indicated a fairly profound lack of self-acceptance, participant were labeled as having IHP if they ''agreed'' or ''strongly agreed'' with any of the 9 items (0 = no IHP, 1 = IHP) (Cronbach's a = 0.927 and 0.886, respectively). The IHP scale was used as previously validated (i.e. number of items, order, wording, etc.). IHP resolution, the primary outcome variable for this study--indicating individual level resolution of IHP--was created only for persons who had high early IHP (early IHP = 1; N = 1,060). Those who did not experience IHP early were excluded from the resolution analyses as they had no reported IHP to resolve. Participants who had IHP currently were coded as failing to resolve (0), and those who did not currently have IHP were coded as having resolved their IHP [1] .
Statistical Analysis
A total of 1,551 participants completed the substudy survey and answered the relevant behavioral questions taken from the MACS (e.g. substance use, distress, etc.). Ten men were excluded from analysis because they did not complete the IHP questions, leaving a final analytic sample of 1,541. Listwise deletion was used to handle missing data.
Because the survey was offered at two waves of MACS visits, many of the men opted to complete the survey a second time. This allowed us to examine test-retest reliability of the retrospective IHP measure. Pearson correlations were calculated for each of the 9 IHP items in the original 5 point Likert form, and Kappa statistics were computed for each of the 9 items dichotomize as described above. Only the first administration of the survey was used for the remainder of the analyses.
Chi square tests were used to evaluate the association of demographic variables with early and current IHP. In the primary analysis, which included only individuals who had early IHP, the association of the IHP resolution variable (1 = resolved IHP and 0 = continued to have IHP currently) and the absence of high or problematic levels of stimulant use, distress, stress, intimate partner violence, sexual compulsivity, UAI and syndemics were tested using logistic regression adjusting for age, race/ethnicity, income and HIV status. To ensure that the impact of the IHP resolution on outcome variables did not vary by HIV status we reran the regression models with HIV status as an effect modifier by including interaction terms of HIV status x IHP resolution. These analyses, with the interaction term included, allow us to see if HIV status moderates the impact of IHP resolution on health. All statistical analyses were conducted using SPSS Version 18.
Results
Reliability analyses demonstrated that each of the 9 items in the retrospective early IHP scale were significantly correlated from one survey administration to the next in both Likert form (Pearson's correlations range = 0.60-0.72) and when dichotomized (kappa range = 0.52-0.64). These results can be interpreted to mean that the cohort's recall of early IHP was quite reliable across the two survey administrations.
Demographic data for the study participants (N = 1,541) are presented in Table 2 . The majority of the men who participated in the study self-identified as white non-hispanic (69.9 %) and 46 years or older (mean = 51.6 years, SD = 10.2).
Less than one-third of the sample (30.9 %) had no IHP during the period of time when they first realized they were attracted to men. The proportion of men who had no early IHP was significantly different by study sites, decade of first attraction to men and educational status with the percentage of men with high IHP increasing as education level increased. The proportion of men with no IHP in the previous 12 months decreased from early IHP independent of demographic characteristics. A greater proportion of men having IHP who were younger, racial/ethnic minorities, less educated and lower earners compared to those with no IHP. Table 3 presents the associations between IHP resolution and health outcomes among the participants. Men who resolved their feelings of IHP had significantly higher odds of not being distressed, having no or low stress, not experiencing IPV and having no or low sexual compulsivity compared to those who were unable to resolve their IHP. Men who resolved feelings of IHP were approximately twice as likely to avoid experiencing syndemics compared to those who continued to have IHP. When HIV status was evaluated as an effect modifier of the association of IHP resolution and positive health outcomes, all interaction effects were non-significant.
Discussion
The data presented show that while MACS participants began their adult lives with high rates of IHP, most men resolved problematic levels of IHP over time. These reductions in IHP are especially impressive given that the vast majority of these men came of age in an historical era in which there was little support for the resolution of IHP. These men, for the most part, were not exposed to gay/ straight alliances, positive media images, the It Gets Better Project, or other messaging to promote pride and selfacceptance. Thus, the movement towards IHP reduction, which is movement towards health, can reasonably be seen as a display of naturally occurring resilience among gay and bisexual men.
An interesting finding from this study is the pattern of IHP related to the historical decade, or cohort, in which these men first recognized an attraction to members of the same sex. First, we found no significant differences in early IHP among the different decades. This suggests that the despite the fact that society has made impressive strides towards becoming more accepting of sexual minorities, this changing context has had no noticeable effect on the way these men perceived themselves when they first realized a same sex attraction. However, the movement towards selfacceptance was not the same for men in each cohort. In fact, men for whom the realization of same sex attraction was most recent had the highest proportion of current IHP. (N = 1,551) , and proportion of men with no internalized homophobia (IHP) early (during the period of time when they first realized they were attracted to men) and no IHP currently Decade = Decade in which participant first realized he was sexually attracted to men, 114 responded ''Don't know/ Unsure'' * p \ 0.01; **p \ 0.001 This may be partially the result of having had less time to develop or put in place the protective factors that promote self-acceptance. This trend may also be simply an artifact of the developmental process. Adults have a tendency to rely on internal factors in creating their self-concept whereas youth and young adults put more weight on external cues [13] . This pattern has been found to be the same for predicting resilience where individual level factors tend to be the best predictors for adults and interpersonal or community level factors are the most protective for youth and young adults. It is also noteworthy that the substance use outcome variable, unlike the other syndemic conditions evaluated, was not significantly associated with IHP resolution. Although it is unclear why this was the case, it may be in part because the MACS cohort is, on average, substantially older than population estimates of ages at greatest risk for stimulant use, abuse, and dependence [49] . In fact, only 6.5 % of participants in this study reported greater than monthly use of stimulant drugs, a proportion substantially lower than in most investigations of MSM [50, 51] . The major finding of this study was that men who resolved high levels of IHP were much less likely to exhibit a particular set of psychosocial health problems. Although this pattern of resolution of IHP was common among gay and bisexual men in this sample, we know very little about the processes by which these men resolved IHP or the specific mechanisms by which resolution of IHP might be associated with positive health outcomes. It is possible that simply resolving IHP had a direct effect on the health behaviors and outcomes of these men. For instance, it has been shown that IHP is related to substance use and poor mental health [29, 52] , thus, lower levels of IHP would positively impact these health outcomes in a direct way. Additionally, IHP resolution is likely related to several other protective factors including increased self-esteem and sense of connectedness to sexual minority communities, factors that have been shown previously to be associated with improved health [53, 54] . Thus, IHP resolution may be indirectly associated with positive health outcomes as mediated through other resiliency factors. It is unlikely that resolving IHP alone improved the health outcomes of the men who participated in this study. More likely, the strengths that these men possess--in terms of skills, assets, resources, etc.--that allowed them to overcome feelings of IHP are the same strengths that allowed them to avoid negative health outcomes. Recent qualitative work into resilience among gay and bisexual men has found that identity acceptance, identity consolidation and integration of sexual identity into one's relationships and larger world are important components of resilience [55, 56] . The process by which men are able to accomplish these milestones may be very important contributors to resilience. Identifying and capitalizing on these strengths in the form of prevention interventions may help to improve the health of the men for whom these strengths are more elusive.
Some important limitations of this study must be noted. While the MACS participants were diverse in terms of age, socioeconomic status, race/ethnicity, and geographic region, they may not be representative of all gay and bisexual men living in the US today. As such, the population from which these data were drawn cannot be characterized as representative of the larger population of gay and bisexual men. Replication of this analysis with other samples of gay and bisexual men would strengthen confidence in the findings reported here. The measurement of health outcomes for this study were of inconsistent time frames (i.e. past 5 years vs past 12 months, etc.), thus, the ability to compare the relationship between IHP resolution and each of the outcomes is slightly problematic, as is the construction of the syndemic variable. Additionally, the scale used to measure IHP categorized men as having IHP or no IHP. However, internalized feelings of shame or inadequacy are much more complex than a dichotomous variable can capture. Thus, men who were defined as having resolved problematic levels of IHP may still be experiencing IHP to a degree that is negatively impacting their lives and their health. Further qualitative work in this area is needed to better understand the impact of IHP on health.
Despite these limitations, the findings presented here suggest that men who are able to draw on resiliencies may be able to avoid the development of serious health problems. However, the process by which gay men develop and Age, race, HIV status and income level included as covariates for analyses. Those who did not experience IHP early were excluded from the resolution analyses as they had no reported IHP to resolve. Men who also had IHP currently were coded as failing to resolve (1), and those who did not currently have IHP were coded as having resolved their IHP (0) * p \ 0.05; ** p \ 0.01 exercise resiliencies to avoid health problems is poorly understood. The ability to resolve problematic levels of IHP is but one example of resiliency among this population, and extant literature points to many other example [9] [10] [11] 57] . Each example of resilience, including those not yet identified, can suggest targets for research which can, in turn, contribute to resilience-based prevention work. Health research focusing on vulnerabilities among gay and bisexual men, while essential, is limited in terms of understanding the breadth of responses that gay and bisexual men have made to combat health threats. While gay and bisexual men have important vulnerabilities to health problems, they also exhibit significant resiliencies. Further developmental research involving gay and bisexual men who manifest endogenous, or naturally occurring, patterns of resilience might improve the efficacy of our current behavioral intervention armamentarium to improve health outcomes among gay and bisexual men. Understanding the process by which resiliencies occur and finding ways to incorporate these strengths as part of intervention designs may be an important and much needed strategy to augment and improve our current efforts to support and promote health and well-being among gay and bisexual men.
